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 Marine planktonic diatoms are the most important primary producers in 
marine ecosystems, they are the predominant contributors to global carbon fixation. 
Exopolysaccharide of marine diatoms is a class of complex viscous material which is 
secreted by diatoms in the growth medium. Recently, identification and structural 
characterization of extracellular polysaccharides produced by some marine diatoms 
have shown special interest as a result of their proved important biological activities. 
Extracellular polysaccharides from marine diatom present great potential 
applications in the drug development and utilization, as well as diverse health 
products. Therefore, the extracellular polysaccharides from marine diatoms attract 
great attention of marine scientists, and become one of the hot spots of marine 
scientific research. 
In this work, centric diatom Thalassiosira pseudonana Hasle et Heimdal strain 
CCMP1335 was used. We used MALDI-TOF-MS to analysis the extracellular 
polysaccharides produced by Thalassiosira pseudonana. The influence of different 
extraction methods on the mass of extracellular polysaccharides was assessed. 
Furthermore, the secretion and mass analysis of extracellular polysaccharides from T. 
pseudonana under different culture conditions were studied. This work laid the 
foundation for the further study on the structural characterization of 
exopolysaccharides from marine diatom using mass spectrometry and the role of 
marine diatom in marine ecosystems. This study revealed the following results: 
1) The reflection mode was proved to be a better choice for analysis of dextran 
using MALDI-TOF-MS, and DHB was the better matrix since it can be directly 
dissolved in distilled water. Using DHB as the matrix in dextran analysis can provide 
a better mass spectra when the matrix concentration is 10mg/mL with Na+ as the 
ionization agent.  
2) In the process of separation, extraction and purification of the extracellular 
polysaccharide from T. pseudonana, the effect of freeze-drying and rotary 















significant. Using different de-protein methods to remove protein, yield of 
polysaccharides was different, and the TCA method showed the highest yield, 
though all the three methods were good for proteins removal. However, sevag 
method was found to be instsble while mass analysis. As for desalination, dialysis 
showed advantage over chromatography.  
3) The secretion of extracellular polysaccharides produced by Thalassiosira 
pseudonana was often lower in late logarithmic phase than early logarithmic phase; 
from 0.25μg/106cells on fourth day to 0.08μg/106cells on eighth day. However, it 
increased significantly after stationary phase. When aerated cultured, Thalassiosira 
pseudonana growth increased with the increasing CO2 content in the medium. The 
highest cell density, from 5 × 106 cells/mL to 12.8 × 106 cells/mL, and 
exopolysaccharide secretion was always higher from late logarithmic phase. Spectrum 
of the exopolysaccharedes indicated that the molecular weight and molecular weight 
distribution of extracellular polysaccharides do not change significantly with the CO2 
content while the latter certain changes with growth cycle. After stationary phase, the 
range of molecular weight distribution of main polymer of the exopolysaccharide is 
wider than usual, and the highest peak of molecular weight drops down.  
4) The N, P concentration in the medium, different N source (NaNO3, NH4Cl and 
urea), P source (NaH2PO4, β-glycerophosphate), and different light: dark cycle all 
presented different effects on the growth and the secretion of extracellular 
polysaccharides from T. pseudonana. The depeletion of N, P nutrient in the medium 
showed the growth inhibition of T. pseudonana. Interestingly, nitrogen starvation 
promoted the release of extracellular polysaccharides. When NH4+ was used as 
nitrogen source, the exponential growth phase of algae was extended, and the 
exopolysaccharide secretion was higher than other groups. On the other hand, urea as 
the N source caused an obvious increase in polysaccharide release before stationary 
phase. β-glycerophosphate as the phosphorus source showed little effect on the 
growth of T. pseudonana, but it could promote the secretion of exopolysaccharide 
after stationary phase. Under 24 hours of continuous light, exhibited early stable 















of exopolysaccharide was still high. 
 5) MS analyses of the extracellular polysaccharide produced by Thalassiosira 
psedonana showed that certain N, P nutrient limitation affects the monomer 
composition of exopolysaccharides, the molecular weight distribution and the 
polymerization degree (appearance of five carbon sugar monomers). NH4+ as nitrogen 
source presented the widest range of molecular weight distribution, as well as higher 
the relative abundance of polymers and the polymerization degree of extracellular 
polysaccharide. The two phosphorus source (NaH2PO4, β-glycerophosphate) had little 
effect on the overall structure of exopolysaccharides from T. pseudonana. Finally, 
Light dark cycle could affect the molecular weight distribution of exopolysaccharides 
of T. pseudonana. Continuous illumination or 12h:12h light/dark showed wider range 
of the molecular weight distribution of high molecular weight polymer. 



































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
